Effects of gene transfer into cultured CNS neurons with a replication-defective herpes simplex virus type 1 vector.
Vectors derived from herpes simplex virus type 1 (HSV-1) may provide useful tools for gene transfer to cells of the mammalian nervous system. We have studied the infection of cultured CNS neurons using a vector derived from an HSV-1 mutant deleted for the major HSV-1 transcriptional regulatory protein-encoding gene, IE 3. This vector, denoted Cgal delta 3, contains the E. coli lacZ gene driven by the strong promotor of the human cytomegalovirus major immediate-early gene inserted into a non-coding portion of the mutant viral genome. We studied the efficiency of Cgal delta 3 infection of rat CNS neurons at various times after cell preparation from embryonic rats, the effect of vector infection on the glia subpopulation of the neuronal cultures, and the stability of lacZ expression in infected neurons cultured under conditions optimized for neuronal differentiation and survival using an astrocyte feeder layer. Under these conditions, an HSV-derived vector is a highly efficient vehicle in vitro for short-term gene transfer to cells of the CNS. Despite the fact that this vector cannot undergo a lytic cycle, it was toxic to cultured CNS neurons and glia. Even with the use of an astrocyte feeder layer to support infected neurons, we have detected only transient expression of the lacZ gene, due either to loss of the infected cells and/or to shut off of transgene expression. Further improvements will be needed in the design of HSV vectors to allow long-term gene transfer to cultured neurons.